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<210> 1 
<211> 3027 
<212> DNA 

<213> Streptococcus pyogenes 



<400> 1 

atgaagaaac 

aatcaggaag 

tcgatttctg 

acttctggcc 

gaaaaaataa 

gagaatacag 

tctctttctt 

actaagggga 

gatcatctcg 

tttgctttta 

aatggggaaa 

tttaattctt 

gatgcttttg 

atttctgact 

aaagcgattg 

cgtcagttaa 

tttagaggaa 

caactaatgc 

ggagatgatc 

ggtcttgcta 

gagattgatt 

ggtttttcaa 

cagcacaatg 

caaaataaaa 

aaaataggtg 

ttagaagaga 

gataaattag 

cttccagaat 

cttattttta 



atcttaaaac 
tttttagttt 
gcgctgacta 
ctgttgatga 
aagataatct 
aatcagaaaa 
taaataaaac 
atacccttgt 
tattgcctag 
ctccagataa 
taagccaact 
atctactaaa 
tggacaataa 
atgcttttgc 
gagaattagc 
tgcgattagc 
atagtctaaa 
tacctgacgg 
actacaataa 
ctgaaaatac 
atactaaatg 
ataaaggctt 
gtgttactat 
ctttacgtaa 
cttttgcttt 
ttaaagaggg 
ttactattgg 
ctgtacaaga 
tgggaagtaa 



agttgccttg 
agtcaaagag 
cgcagaaagt 
tacagtcact 
tgctaaaggt 
gcagatcact 
agtgccatca 
tggtctttca 
tcaagcagca 
aaagacggca 
agatgtggat 
gaaggtaaca 
gaatattgct 
tcacctagct 
tttttttgat 
agaacgtgct 
agtgataggg 
tcttgaaaaa 
ccgtgttgtt 
ctatgttaat 
gttagaggaa 
acaaaaagta 
tactgaaatt 
atatgatttg 
tcaatctaat 
agcctttatg 
tgatgcggct 
aatagggcgt 
ggttaagacc 



accctcacta 
ccaattctta 
agcggtaaaa 
gacttatttt 
ccgagagaac 
tctggatctc 
acgtctaatt 
aaatcaggtg 
gatggaactc 
attgcagaat 
ggaaaagaaa 
atcccaactg 
gaggttaatc 
ttgaaacaga 
aatcaaatta 
tttaaatcaa 
gaagctagtt 
atagaatcag 
ttgtggacaa 
cctgataagt 
gattttacct 
aaacgtaata 
ggtgataatg 
gaagaagtaa 
aacttgaaat 
aataatcgta 
ttccatatta 
tcagcatttc 
ttaggtgaga 



cagtatcggt 
aacaaactca 
gcaagttaaa 
cggataaacg 
aagagttaaa 
aactagaaca 
9g9agatttg 
ttgaaaagtt 
aattgataca 
ataccagtag 
ttattaacga 
gttataaaca 
ttcctgaaag 
tcgatttgcc 
caggtaaact 
accatatcaa 
ttcaagataa 
aagcttttac 
aatctggaaa 
cactatggca 
atcaaaaaaa 
aaaacttaga 
cttttcgcaa 
agcttccctc 
cttttgaagc 
ttgaaacctt 
atcatattta 
ggcaaaatgg 
tggcattttt 



agtcacccac 
agcttcttca 
gattaatgaa 
tactactcct 
ggcagtaaca 
atcaaaagag 
tgattttatt 
atctcaaact 
agtagctagt 
ggctggagaa 
aggtgaggtt 
tattggtcaa 
cctcgagact 
agataattta 
ttctttgcca 
aacaattgag 
tgatctgagt 
aggaaatcca 
aaatccttct 
ggaaagtcct 
tagtgttaca 
aattccaaaa 
tgttgatttt 
aactattcgg 
aagtgacgat 
ggaattaaaa 
tgccattgtt 
tgcaaataat 
atcaaataga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 



cttgaacatc tggatctttc tgagcaaaaa cagttaacag agattcctgt tcaagccttt 1800 
tcagacaatg ccttgaaaga agtattatta ccagcatcac tgaaaacgat tcgagaagaa 1860 
gccttcaaaa agaatcattt aaaacaactg gaagtggcat ctgccttgtc ccatattgct 1920 
tttaatgctt tagatgataa tgatggtgat gaacaatttg ataataaagt ggttgttaaa 1980 
acgcatcata attcctacgc actagcagat ggtgagcatt ttatcgttga tccagataag 2040 
ttatcttcta caatagtaga ccttgaaaag attttaaaac taatcgaagg tttagattat 2100 
tctacattac gtcagactac tcaaactcag tttagagaca tgactactgc aggtaaagcg 2160 
ttgttgtcaa aatctaacct ccgacaagga gaaaaacaaa aattccttca agaagcacaa 2220 
tttttccttg gccgcgttga tttggataaa gccatagcta aagctgagaa ggctttagtg 2280 
accaagaagg caacaaagaa tggtcagttg cttgaaagaa gtattaacaa agcggtatta 2340 
gcttataata atagcgctat taaaaaagct aatgttaagc gcttggaaaa agagttagac 2400 
ttgctaacag gattagttga gggaaaagga ccattagcgc aagctacaat ggtacaagga 2460 
gtttatttat taaagacgcc tttgccattg ccagaatatt atatcggatt gaacgtttat 2520 
tttgacaagt ctggaaaatt gatttatgca cttgatatga gtgatactat tggcgaggga 2580 
caaaaagacg cttatggtaa tcctatatta aatgttgacg aggataatga aggttatcat 2 64 0 
gccttggcag ttgccacttt agctgattat gaggggctcg acatcaaaac aattttaaat 2700 
agtaagctta gtcaattaac atctattcgt caggtaccga ctgcagccta tcatagagcc 2760 
ggtattttcc aagctatcca aaatgcagcg gcagaagcag agcagttatt gcctaaacca 2 82 0 
ggnacgcact ctgagaagtc aagctcaagt gaatctgcta actctaaaga tagaggattg 2880 
caatcaaacc caaaaacgaa tagaggacga cactctgcaa tattgcctag gacagggtca 2940 
aaaggcagct ttgtctatgg aatcttaggt tacactagcg ttgctttact gtcactaata 3000 
actgctataa aaaagaaaaa atattaa 3027 

<210> 2 
<211> 1008 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 2 

Met Lys Lys His Leu Lys Thr Val Ala Leu Thr Leu Thr Thr Val Ser 
15 10 15 

Val Val Thr His Asn Gin Glu Val Phe Ser Leu Val Lys Glu Pro lie 
20 25 30 

Leu Lys Gin Thr Gin Ala Ser Ser Ser lie Ser Gly Ala Asp Tyr Ala 
35 40 45 

Glu Ser Ser Gly Lys Ser Lys Leu Lys lie Asn Glu Thr Ser Gly Pro 
50 55 60 

Val Asp Asp Thr Val Thr Asp Leu Phe Ser Asp Lys Arg Thr Thr Pro 
65 70 75 80 

Glu Lys lie Lys Asp Asn Leu Ala Lys Gly Pro Arg Glu Gin Glu Leu 
85 90 95 

Lys Ala Val Thr Glu Asn Thr Glu Ser Glu Lys Gin lie Thr Ser Gly 

100 105 110 

Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu Ser Leu Asn Lys Thr Val 
115 120 125 



Pro Ser Thr Ser Asn Trp Glu lie Cys Asp Phe lie Thr Lys Gly Asn 
130 135 140 



Thr Leu Val Gly Leu Ser Lys Ser Gly Val Glu Lys Leu Ser Gin Thr 
145 150 155 160 



Asp His Leu Val Leu 
165 

Gin Val Ala Ser Phe 
180 

Glu Tyr Thr Ser Arg 
195 

Val Asp Gly Lys Glu 
210 

Leu Leu Lys Lys Val 
225 

Asp Ala Phe Val Asp 
245 

Ser Leu Glu Thr lie 
260 

Gin lie Asp Leu Pro 
275 

Phe Asp Asn Gin He 
290 

Arg Leu Ala Glu Arg 
305 

Phe Arg Gly Asn Ser 
325 

Asn Asp Leu Ser Gin 
340 

Ser Glu Ala Phe Thr 
355 

Val Val Leu Trp Thr 
370 

Glu Asn Thr Tyr Val 
385 

Glu He Asp Tyr Thr 
405 

Asn Ser Val Thr Gly 
420 

Asn Lys Asn Leu Glu 
435 



Pro Ser Gin Ala Ala Asp 
170 

Ala Phe Thr Pro Asp Lys 
185 

Ala Gly Glu Asn Gly Glu 
200 

He He Asn Glu Gly Glu 
215 

Thr He Pro Thr Gly Tyr 
230 235 

Asn Lys Asn He Ala Glu 
250 

Ser Asp Tyr Ala Phe Ala 
265 

Asp Asn Leu Lys Ala He 
280 

Thr Gly Lys Leu Ser Leu 
295 

Ala Phe Lys Ser Asn His 
310 315 

Leu Lys Val He Gly Glu 
330 

Leu Met Leu Pro Asp Gly 
345 

Gly Asn Pro Gly Asp Asp 
360 

Lys Ser Gly Lys Asn Pro 
375 

Asn Pro Asp Lys Ser Leu 
390 395 

Lys Trp Leu Glu Glu Asp 
410 

Phe Ser Asn Lys Gly Leu 
425 

He Pro Lys Gin His Asn 
440 



Gly Thr Gin Leu He 
175 

Lys Thr Ala He Ala 
190 

He Ser Gin Leu Asp 
205 

Val Phe Asn Ser Tyr 
220 

Lys His He Gly Gin 
240 

Val Asn Leu Pro Glu 
255 

His Leu Ala Leu Lys 
270 

Gly Glu Leu Ala Phe 
285 

Pro Arg Gin Leu Met 
300 

He Lys Thr He Glu 
320 

Ala Ser Phe Gin Asp 
335 

Leu Glu Lys He Glu 
350 

His Tyr Asn Asn Arg 
365 

Ser Gly Leu Ala Thr 
380 

Trp Gin Glu Ser Pro 
400 

Phe Thr Tyr Gin Lys 
415 

Gin Lys Val Lys Arg 
430 

Gly Val Thr He Thr 
445 



Glu lie Gly Asp Asn Ala Phe Arg Asn Val Asp Phe Gin Asn Lys Thr 
450 455 460 

Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys Leu Pro Ser Thr lie Arg 
465 470 475 480 

Lys lie Gly Ala Phe Ala Phe Gin Ser Asn Asn Leu Lys Ser Phe Glu 
485 490 495 

Ala Ser Asp Asp Leu Glu Glu lie Lys Glu Gly Ala Phe Met Asn Asn 
500 505 510 

Arg lie Glu Thr Leu Glu Leu Lys Asp Lys Leu Val Thr lie Gly Asp 
515 520 525 

Ala Ala Phe His lie Asn His lie Tyr Ala lie Val Leu Pro Glu Ser 
530 535 540 

Val Gin Glu lie Gly Arg Ser Ala Phe Arg Gin Asn Gly Ala Asn Asn 
545 550 555 560 

Leu lie Phe Met Gly Ser Lys Val Lys Thr Leu Gly Glu Met Ala Phe 
565 570 575 

Leu Ser Asn Arg Leu Glu His Leu Asp Leu Ser Glu Gin Lys Gin Leu 
580 585 590 

Thr Glu lie Pro Val Gin Ala Phe Ser Asp Asn Ala Leu Lys Glu Val 
595 600 605 

Leu Leu Pro Ala Ser Leu Lys Thr lie Arg Glu Glu Ala Phe Lys Lys 
610 615 620 

Asn His Leu Lys Gin Leu Glu Val Ala Ser Ala Leu Ser His lie Ala 
625 630 635 640 

Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp Glu Gin Phe Asp Asn Lys 
645 650 655 

Val Val Val Lys Thr His His Asn Ser Tyr Ala Leu Ala Asp Gly Glu 
660 665 670 

His Phe lie Val Asp Pro Asp Lys Leu Ser Ser Thr lie Val Asp Leu 
675 680 685 

Glu Lys lie Leu Lys Leu lie Glu Gly Leu Asp Tyr Ser Thr Leu Arg 
690 695 700 

Gin Thr Thr Gin Thr Gin Phe Arg Asp Met Thr Thr Ala Gly Lys Ala 
705 710 715 720 

Leu Leu Ser Lys Ser Asn Leu Arg Gin Gly Glu Lys Gin Lys Phe Leu 
725 730 735 

Gin Glu Ala Gin Phe Phe Leu Gly Arg Val Asp Leu Asp Lys Ala lie 
740 745 750 



Ala Lys Ala Glu Lys Ala Leu Val Thr Lys Lys Ala Thr Lys Asn Gly 
755 760 765 



Gin Leu Leu Glu Arg Ser lie Asn Lys Ala Val Leu Ala Tyr Asn Asn 
770 775 780 

Ser Ala lie Lys Lys Ala Asn Val Lys Arg Leu Glu Lys Glu Leu Asp 
785 790 795 800 

Leu Leu Thr Gly Leu Val Glu Gly Lys Gly Pro Leu Ala Gin Ala Thr 
805 810 815 

Met Val Gin Gly Val Tyr Leu Leu Lys Thr Pro Leu Pro Leu Pro Glu 
820 825 830 

Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp Lys Ser Gly Lys Leu lie 
835 840 845 

Tyr Ala Leu Asp Met Ser Asp Thr lie Gly Glu Gly Gin Lys Asp Ala 
850 855 860 

Tyr Gly Asn Pro lie Leu Asn Val Asp Glu Asp Asn Glu Gly Tyr His 
865 870 875 880 

Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr Glu Gly Leu Asp lie Lys 
885 890 895 

Thr lie Leu Asn Ser Lys Leu Ser Gin Leu Thr Ser lie Arg Gin Val 
900 905 910 

Pro Thr Ala Ala Tyr His Arg Ala Gly lie Phe Gin Ala lie Gin Asn 
915 920 925 

Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro Lys Pro Gly Thr His Ser 
930 935 940 

Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn Ser Lys Asp Arg Gly Leu 
945 950 955 960 

Gin Ser Asn Pro Lys Thr Asn Arg Gly Arg His Ser Ala lie Leu Pro 
965 970 975 

Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr Gly lie Leu Gly Tyr Thr 
980 985 990 

Ser Val Ala Leu Leu Ser Leu lie Thr Ala lie Lys Lys Lys Lys Tyr 
995 1000 1005 



<210> 3 
<211> 951 
<212> PRT 

<213> Streptococcus pyogenes 



<400> 3 

Asp Tyr Ala Glu Ser Ser Gly Lys Ser Lys Leu .Lys lie Asn Glu Thr 
15 10 15 



Ser Gly Pro Val Asp Asp Thr Val Thr Asp Leu Phe Ser Asp Lys Arg 
20 25 30 

Thr Thr Pro Glu Lys lie Lys Asp Asn Leu Ala Lys Gly Pro Arg Glu 
35 40 45 

Gin Glu Leu Lys Ala Val Thr Glu Asn Thr Glu Ser Glu Lys Gin lie 
50 55 60 

Thr Ser Gly Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu Ser Leu Asn 
65 70 75 80 

Lys Arg Val Pro Ser Thr Ser Asn Trp Glu lie Cys Asp Phe lie Thr 
85 90 95 

Lys Gly Asn Thr Leu Val Gly Leu Ser Lys Ser Gly Val Glu Lys Leu 
100 105 110 

Ser Gin Thr Asp His Leu Val Leu Pro Ser Gin Ala Ala Asp Gly Thr 
115 120 125 

Gin Leu lie Gin Val Ala Ser Phe Ala Phe Thr Pro Asp Lys Lys Thr 
130 135 140 

Ala lie Ala Glu Tyr Thr Ser Arg Ala Gly Glu Asn Gly Glu lie Ser 
145 150 155 160 

Gin Leu Asp Val Asp Gly Lys Glu lie lie Asn Glu Gly Glu Val Phe 
165 170 175 

Asn Ser Tyr Leu Leu Lys Lys Val Thr lie Pro Thr Gly Tyr Lys His 
180 185 190 

lie Gly Gin Asp Ala Phe Val Asp Asn Lys Asn lie Ala Glu Val Asn 
195 200 205 

Leu Pro Glu Ser Leu Glu Thr lie Ser Asp Tyr Ala Phe Ala His Leu 
210 215 220 

Ala Leu Lys Gin lie Asp Leu Pro Asp Asn Leu Lys Ala lie Gly Glu 
225 230 235 240 

Leu Ala Phe Phe Asp Asn Gin lie Thr Gly Lys Leu Ser Leu Pro Arg 
245 250 255 

Gin Leu Met Arg Leu Ala Glu Arg Ala Phe Lys Ser Asn His lie Lys 
260 265 270 

Thr lie Glu Phe Arg Gly Asn Ser Leu Lys Val lie Gly Glu Ala Ser 
275 280 285 

Phe Gin Asp Asn Asp Leu Ser Gin Leu Met Leu Pro Asp Gly Leu Glu 
290 295 300 



Lys lie Glu Ser Glu Ala Phe Thr Gly Asn Pro Gly Asp Asp His Tyr 
305 310 315 320 



Asn Asn Arg Val Val Leu Trp Thr Lys Ser Gly Lys Asn Pro Tyr Gly 
325 330 335 

Leu Ala Thr Glu Asn Thr Tyr Val Asn Pro Asp Lys Ser Leu Trp Gin 
340 345 350 

Glu Ser Pro Glu lie Asp Tyr Thr Lys Trp Leu Glu Glu Asp Phe Thr 
355 360 365 

Tyr Gin Lys Asn Ser Val Thr Gly Phe Ser Ser Lys Gly Leu Gin Lys 
370 375 380 

Val Lys Arg Asn Lys Asn Leu Glu lie Pro Lys Gin His Asn Gly Val 
385 390 395 400 

Thr lie Thr Glu lie Gly Asp Asn Ala Phe Arg Asn Val Asp Phe Gin 
405 410 415 

Asn Lys Thr Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys Leu Pro Ser 
420 425 430 

Thr lie Arg Lys lie Gly Ala Phe Ala Phe Gin Ser Asn Asn Leu Lys 
435 440 445 

Ser Phe Glu Ala Ser Asp Asp Leu Glu Glu lie Lys Glu Gly Ala Phe 
450 455 460 

Met Asn Asn Arg lie Glu Thr Leu Glu Leu Lys Asp Lys Leu Val Thr 
465 470 475 480 

lie Gly Asp Ala Ala Phe His lie Asn His lie Tyr Ala lie Val Leu 
485 490 495 

Pro Glu Ser Val Gin Glu lie Gly Arg Ser Ala Phe Arg Gin Asn Gly 
500 505 510 

Ala Asn Asn Leu lie Phe Met Gly Ser Lys Val Lys Thr lie Gly Glu 
515 520 525 

Met Ala Phe Leu Ser Asn Arg Leu Glu His Leu Asp Leu Ser Glu Gin 
530 535 540 

Lys Gin Leu Thr Glu lie Pro Val Gin Ala Phe Ser Asp Asn Ala Leu 
545 550 555 560 

Lys Glu Val Leu Leu Pro Ala Ser Leu Lys Thr He Arg Glu Glu Ala 
565 570 575 

Phe Lys Lys Asn His Leu Lys Gin Leu Glu Val Ala Ser Ala Leu Ser 
580 585 590 

His He Ala Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp Glu Gin Phe 
595 600 605 

Asp Asn Lys Val Val Val Lys Thr His His Asn Ser Tyr Ala Leu Ala 
610 615 620 



8 



Asp Gly Glu His Phe lie Val Asp Pro Asp Lys Leu Ser Ser Thr Met 

625 630 635 640 

Val Asp Leu Glu Lys lie Leu Lys Leu lie Glu Gly Leu Asp Tyr Ser 
645 650 655 

Thr Leu Arg Gin Thr Thr Gin Thr Gin Phe Arg Asp Met Thr Thr Ala 
660 665 670 

Gly Lys Ala Leu Leu Ser Lys Ser Lys Leu Arg Gin Gly Glu Lys Gin 
675 680 685 

Lys Phe Leu Gin Glu Ala Gin Phe Phe Leu Gly Arg Val Asp Leu Asp 
690 695 700 

Lys Ala lie Ala Lys Ala Glu Lys Ala Leu Val Thr Lys Lys Ala Thr 
705 710 715 720 

Lys Asn Gly Gin Leu Leu Gly Arg Ser lie Asn Lys Ala Val Leu Ala 
725 730 735 

Tyr Asn Asn Ser Ala lie Lys Lys Ala Asn Val Lys Arg Leu Glu Lys 
740 745 750 

Glu Leu Asp Leu Leu Thr Gly Leu Val Glu Gly Lys Gly Pro Leu Ala 
755 760 765 

Gin Ala Thr Met Val Gin Gly Val Tyr Leu Leu Lys Thr Pro Leu Pro 
770 775 780 

Leu Pro Glu Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp Lys Ser Gly 
785 790 795 800 

Lys Leu lie Tyr Ala Leu Asp Met Ser Asp Thr lie Gly Glu Gly Gin 
805 810 815 

Lys Asp Ala Tyr Gly Asn Pro lie Leu Asn Val Asp Glu Asp Asn Glu 
820 825 830 

Gly Tyr His Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr Glu Gly Leu 
835 840 845 

Asp lie Lys Thr lie Leu Asn Ser Lys Leu Ser Gin Leu Thr Ser lie 
850 855 860 

Arg Gin Val Pro Thr Ala Ala Tyr His Arg Ala Gly lie Phe Gin Ala 
865 870 875 880 

lie Gin Asn Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro Lys Pro Gly 
885 890 895 

Thr His Ser Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn Ser Lys Asp 
900 905 910 



Arg Gly Leu Gin Ser Asn Pro Lys Thr Asn Arg Gly Arg His Ser Ala 
915 920 925 



lie Leu Pro Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr Gly lie Leu 
930 935 940 

Gly Tyr Thr Ser Val Ala Leu 
945 950 



<210> 4 
<211> 970 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 4 

Leu Val Lys Glu Pro lie Leu Lys Gin Thr Gin Ala Ser Ser Ser He 
15 10 15 

Ser Gly Ala Asp Tyr Ala Glu Ser Ser Gly Lys Ser Lys Leu Lys He 
20 25 30 

Asn Glu Thr Ser Gly Pro Val Asp Asp Thr Val Thr Asp Leu Phe Ser 
35 40 45 

Asp Lys Arg Thr Thr Pro Glu Lys He Lys Asp Asn Leu Ala Lys Gly 
50 55 60 

Pro Arg Glu Gin Glu Leu Lys Ala Val Thr Glu Asn Thr Glu Ser Glu 

65 70 75 80 

Lys Gin He Asn Ser Gly Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu 
85 90 95 

Ser Leu Asn Lys Arg Val Pro Ser Thr Ser Asn Trp Glu He Cys Asp 
100 105 110 

Phe He Thr Lys Gly Asn Thr Leu Val Gly Leu Ser Lys Ser Gly Val 
115 120 125 

Glu Lys Leu Ser Gin Thr Asp His Leu Val Leu Pro Ser Gin Ala Ala 
130 135 140 

Asp Gly Thr Gin Leu He Gin Val Ala Ser Phe Ala Phe Thr Pro Asp 
145 150 155 160 

Lys Lys Thr Ala He Ala Glu Tyr Thr Ser Arg Ala Gly Glu Asn Gly 

165 170 175 

Glu He Ser Gin Leu Asp Val Asp Gly Lys Glu He He Asn Glu Gly 
180 185 190 

Glu Val Phe Asn Ser Tyr Leu Leu Lys Lys Val Thr He Pro Thr Gly 
195 200 205 

Tyr Lys His He Gly Gin Asp Ala Phe Val Asp Asn Lys Asn He Ala 

210 215 220 



Glu Val Asn Leu Pro Glu Ser Leu Glu Thr He Ser Asp Tyr Ala Phe 
225 230 235 240 



10 

Ala His Leu Ala Leu Lys Gin lie Asp Leu Pro Asp Asn Leu Lys Ala 

245 250 255 

lie Gly Glu Leu Ala Phe Phe Asp Asn Gin lie Thr Gly Lys Leu Ser 
260 265 270 

Leu Pro Arg Gin Leu Met Arg Leu Ala Glu Arg Ala Phe Lys Ser Asn 
275 280 285 

His lie Lys Thr lie Glu Phe Arg Gly Asn Ser Leu Lys Val lie Gly 
290 295 300 

Glu Ala Ser Phe Gin Asp Asn Asp Leu Ser Gin Leu Met Leu Pro Asp 
305 310 315 320 

Gly Leu Glu Lys lie Glu Ser Glu Ala Phe Thr Gly Asn Pro Gly Asp 
325 330 335 

Asp Kls lyr Asn Asn Arg '\rai "Val Leu Trp Thr Lys Ser Gly Lys Asn 
340 345 350 

Pro Tyr Gly Leu Ala Thr Glu Asn Thr Tyr Val Asn Pro Asp Lys Ser 
355 360 365 

Leu Trp Gin Glu Ser Pro Glu lie Asp Tyr Thr Lys Trp Leu Glu Glu 
370 375 380 

Asp Phe Thr Tyr Gin Lys Asn Ser Val Thr Gly Phe Ser Ser Lys Gly 
385 390 395 400 

Leu Gin Lys Val Lys Arg Asn Lys Asn Leu Glu lie Pro Lys Gin His 
405 410 415 

Asn Gly Val Thr lie Thr Glu lie Gly Asp Asn Ala Phe Arg Asn Val 
420 425 430 

Asp Phe Gin Asn Lys Thr Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys 
435 440 445 

Leu Pro Ser Thr lie Arg Lys lie Gly Ala Phe Ala Phe Gin Ser Asn 
450 455 460 

Asn Leu Lys Ser Phe Glu Ala Ser Asp Asp Leu Glu Glu lie Lys Glu 
465 470 475 480 

Gly Ala Phe Met Asn Asn Arg lie Glu Thr Leu Glu Leu Lys Asp Lys 
485 490 495 

Leu Val Thr lie Gly Asp Ala Ala Phe His He Asn His He Tyr Ala 
500 505 510 

He Val Leu Pro Glu Ser Val Gin Glu He Gly Arg Ser Ala Phe Arg 
515 520 525 



Gin Asn Gly Ala Asn Asn Leu He Phe Met Gly Ser Lys Val Lys Thr 
530 535 540 
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Leu Gly Glu Met Ala Phe Leu Ser Asn Arg Leu Glu His Leu Asp Leu 
545 550 555 560 

Ser Glu Gin Lys Gin Leu Thr Glu lie Pro Val Gin Ala Phe Ser Asp 
565 570 575 

Asn Ala Leu Lys Glu Val Leu Leu Pro Ala Ser Leu Lys Thr lie Arg 
580 585 590 

Glu Glu Ala Phe Lys Lys Asn His Leu Lys Gin Leu Glu Val Ala Ser 
595 600 605 

Ala Leu Ser His lie Ala Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp 
610 615 620 

Glu Gin Phe Asp Asn Lys Val Val Val Lys Thr His His Asn Ser Tyr 
625 630 635 640 

Aia Leu Ala Asp Gly Glu His Phe lie Val Asp Pro Asp Lys Leu Ser 
645 650 655 

Ser Thr lie Val Asp Leu Glu Lys lie Leu Lys Leu lie Glu Gly Leu 
660 665 670 

Asp Tyr Ser Thr Leu Arg Gin Thr Thr Gin Thr Gin Phe Arg Asp Met 
675 680 685 

Thr Thr Ala Gly Lys Ala Leu Leu Ser Lys Ser Asn Leu Arg Gin Gly 
690 695 700 

Glu Lys Gin Lys Phe Leu Gin Glu Ala Gin Phe Phe Leu Gly Arg Val 
705 710 715 720 

Asp Leu Asp Lys Ala lie Ala Lys Ala Glu Lys Ala Leu Val Thr Lys 
725 730 735 

Lys Ala Thr Lys Asn Gly Gin Leu Leu Glu Arg Ser He Asn Lys Ala 
740 745 750 

Val Leu Ala Tyr Asn Asn Ser Ala He Lys Lys Ala Asn Val Lys Arg 
755 760 765 

Leu Glu Lys Glu Leu Asp Leu Leu Thr Gly Leu Val Glu Gly Lys Gly 
770 775 780 

Pro Leu Ala Gin Ala Thr Met Val Gin Gly Val Tyr Leu Leu Lys Thr 
785 790 795 800 

Pro Leu Pro Leu Pro Glu Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp 
805 810 815 

Lys Ser Gly Lys Leu lie Tyr Ala Leu Asp Met Ser Asp Thr He Gly 
820 825 830 

Glu Gly Gin Lys Asp Ala Tyr Gly Asn Pro He Leu Asn Val Asp Glu 
835 840 845 
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Asp Asn Glu Gly Tyr His Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr 
850 855 860 

Glu Gly Leu Asp lie Lys Thr lie Leu Asn Ser Lys Leu Ser Gin Leu 
865 870 875 880 

Thr Ser lie Arg Gin Val Pro Thr Ala Ala Tyr His Arg Ala Gly He 
885 890 895 

Phe Gin Ala He Gin Asn Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro 
900 905 910 

Lys Ala Gly Thr His Ser Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn 
915 920 925 

Ser Lys Asp Arg Gly Leu Gin Ser Asn Pro Lys Thr Asn Arg Gly Arg 
930 935 940 

His Ser Ala He Leu Pro Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr 
945 950 955 960 

Gly He Leu Gly Tyr Thr Ser Val Ala Leu 
965 970 



<210> 5 
<211> 963 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 5 

Lys Gin Thr Gin Ala Ser Ser Ser He Ser Gly Ala Asp Tyr Ala Glu 
15 10 15 

Ser Ser Gly Lys Ser Lys Leu Lys He Asn Glu Thr Ser Gly Pro Val 
20 25 30 

Asp Asp Thr Val Thr Asp Leu Phe Ser Asp Lys Arg Thr Thr Pro Glu 
35 40 45 

Lys He Lys Asp Asn Leu Ala Lys Gly Pro Arg Glu Gin Glu Leu Lys 
50 55 60 

Ala Val Thr Glu Asn Thr Glu Ser Glu Lys Gin He Asn Ser Gly Ser 
65 70 75 80 

Gin Leu Glu Gin Ser Lys Glu Ser Leu Ser Leu Asn Lys Arg Val Pro 
85 90 95 

Ser Thr Ser Asn Trp Glu He Cys Asp Phe He Thr Lys Gly Asn Thr 
100 105 110 

Leu Val Gly Leu Ser Lys Ser Gly Val Glu Lys Leu Ser Gin Thr Asp 

115 120 125 



His Leu Val Leu Pro Ser Gin Ala Ala Asp Gly Thr Gin Leu He Gin 
130 135 140 
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Val Ala Ser Phe Ala Phe Thr Pro 
145 150 

Tyr Thr Ser Arg Ala Gly Glu Asn 
165 

Asp Gly Lys Glu lie lie Asn Glu 
180 

Leu Lys Lys Val Thr lie Pro Thr 
195 200 



Asp Lys Lys Thr Ala lie Ala Glu 
155 160 

Gly Glu lie Ser Gin Leu Asp Val 
170 175 

Gly Glu Val Phe Asn Ser Tyr Leu 
185 190 

Gly Tyr Lys His lie Gly Gin Asp 

205 



Ala Phe Val Asp Asn Lys Asn lie 
210 215 

Leu Glu Thr lie Ser Asp Tyr Ala 
225 230 

lie Asp Leu Pro Asp Asn Leu Lys 
245 



Ala Glu Val Asn Leu Pro Glu Ser 
220 

Phe Ala His Leu Ala Leu Lys Gin 
235 240 

Ala He Gly Glu Leu Ala Phe Phe 
250 255 



Asp Asn Gin He Thr Gly Lys Leu Ser Leu Pro Arg Gin Leu Met Arg 
260 265 270 

Leu Ala Glu Arg Ala Phe Lys Ser Asn His He Lys Thr He Glu Phe 
275 280 285 

Arg Gly Asn Ser Leu Lys Val He Gly Glu Ala Ser Phe Gin Asp Asn 
290 295 300 

Asp Leu Ser Gin Leu Met Leu Pro Asp Gly Leu Glu Lys He Glu Ser 
305 310 315 320 

Glu Ala Phe Thr Gly Asn Pro Gly Asp Asp His Tyr Asn Asn Arg Val 
325 330 335 

Val Leu Trp Thr Lys Ser Gly Lys Asn Pro Tyr Gly Leu Ala Thr Glu 
340 345 350 

Asn Thr Tyr Val Asn Pro Asp Lys Ser Leu Trp Gin Glu Ser Pro Glu 
355 360 365 

He Asp Tyr Thr Lys Trp Leu Glu Glu Asp Phe Thr Tyr Gin Lys Asn 
370 375 380 

Ser Val Thr Gly Phe Ser Ser Lys Gly Leu Gin Lys Val Lys Arg Asn 
385 390 395 400 

Lys Asn Leu Glu He Pro Lys Gin His Asn Gly Val Thr He Thr Glu 
405 410 415 

He Gly Asp Asn Ala Phe Arg Asn Val Asn Phe Gin Asn Lys Thr Leu 
420 425 430 



Arg Lys Tyr Asp Leu Glu Glu Val Lys Leu Pro Ser Thr He Arg Lys 
435 440 445 
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lie Gly Ala Phe Ala Phe Gin Ser Asn Asn Leu Lys Ser Phe Glu Ala 
450 455 460 

Ser Asp Asp Leu Glu Glu lie Lys Glu Gly Ala Phe Met Asn Asn Arg 
465 470 475 480 

lie Glu Thr Leu Glu Leu Lys Asp Lys Leu Val Thr lie Gly Asp Ala 
485 490 495 

Ala Phe His lie Asn His lie Tyr Ala lie Val Leu Pro Glu Ser Val 
500 505 510 

Gin Glu lie Gly Arg Ser Ala Phe Arg Gin Asn Gly Ala Asn Asn Leu 
515 520 525 

lie Phe Met Gly Ser Lys Val Lys Thr Leu Gly Glu Met Ala Phe Leu 
530 535 540 

Ser Asn Arg Leu Glu His Leu Asp Leu Ser Glu Gin Lys Gin Leu Thr 
545 550 555 560 

Glu lie Pro Val Gin Ala Phe Ser Asp Asn Ala Leu Lys Glu Val Leu 
565 570 575 

Leu Pro Ala Ser Leu Lys Thr lie Arg Glu Glu Ala Phe Lys Lys Asn 
580 585 590 

His Leu Lys Gin Leu Glu Val Ala Ser Ala Leu Ser His lie Ala Phe 
595 600 605 

Asn Ala Leu Asp Asp Asn Asp Gly Asp Glu Gin Phe Asp Asn Lys Val 
610 615 620 

Val Val Lys Thr His His Asn Ser Tyr Ala Leu Ala Asp Gly Glu His 
625 630 635 640 

Phe lie Val Asp Pro Asp Lys Leu Ser Ser Thr lie Val Asp Leu Glu 
645 650 655 

Lys lie Leu Lys Leu lie Glu Gly Leu Asp Tyr Ser Thr Leu Arg Gin 
660 665 670 

Thr Thr Gin Thr Gin Phe Arg Asp Met Thr Thr Ala Gly Lys Ala Leu 
675 680 685 

Leu Ser Lys Ser Asn Leu Arg Gin Gly Glu Lys Gin Lys Phe Leu Gin 
690 695 700 

Glu Ala Gin Phe Phe Leu Gly Arg Val Asp Leu Asp Lys Ala lie Ala 
705 - 710 715 720 

Lys Ala Glu Lys Ala Leu Val Thr Lys Lys Ala Thr Lys Asn Gly Gin 
725 730 735 



Leu Leu Glu Arg Ser lie Asn Lys Ala Val Ser Ala Tyr Asn Asn Ser 
740 745 750 
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Ala lie Lys Lys Ala Asn Val Lys Arg Leu Glu Lys Glu Leu Asp Leu 
755 760 765 

Leu Thr Gly Leu Val Glu Gly Lys Gly Pro Leu Ala Gin Ala Thr Met 
770 775 780 

Val Gin Gly Val Tyr Leu Leu Lys Thr Pro Leu Pro Leu Pro Glu Tyr 
785 790 795 800 

Tyr lie Gly Leu Asn Val Tyr Phe Asp Lys Ser Gly Lys Leu lie Tyr 
805 810 815 

Ala Leu Asp Met Ser Asp Thr lie Gly Glu Gly Gin Lys Asp Ala Tyr 
820 825 830 

Gly Asn Pro lie Leu Asn Val Asp Glu Asp Asn Glu Gly Tyr His Ala 
835 840 845 

Leu Aia "val Ala Thr Leu Ala Asp Tyr Glu Gly Leu Asp lie Lys Thr 
850 855 860 

lie Leu Asn Ser Lys Leu Ser Gin Leu Thr Ser lie Arg Gin Val Pro 
865 870 875 880 

Thr Ala Ala Tyr His Arg Ala Gly lie Phe Gin Ala lie Gin Asn Ala 
885 890 895 

Ala Ala Glu Ala Glu Gin Leu Leu Pro Lys Pro Gly Thr His Ser Glu 
900 905 910 

Lys Ser Ser Ser Ser Glu Ser Ala Asn Ser Lys Asp Arg Gly Leu Gin 
915 920 925 

Ser Asn Pro Lys Thr Asn Arg Gly Arg His Ser Ala lie Leu Pro Arg 
930 935 940 

Thr Gly Ser Lys Gly Ser Phe Val Tyr Gly lie Leu Gly Tyr Thr Ser 
945 950 955 960 

Val Ala Leu 



<210> 6 
<211> 971 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 6 

Leu Val Lys Glu Pro lie Leu Lys Gin Thr Gin Ala Ser Ser Ser lie 
15 10 15 

Ser Gly Ala Asp Tyr Ala Glu Ser Ser Gly Lys Ser Lys Leu Lys lie 
20 25 30 



Asn Glu Thr Ser Gly Pro Val Asp Asp Thr Val Thr Asp Leu Phe Ser 
35 40 45 
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Asp Lys Arg Thr Thr Pro Glu Lys lie Lys Asp Asn Leu Ala Lys Gly 
50 55 60 

Pro Arg Glu Gin Glu Leu Lys Thr Val Thr Glu Asn Thr Glu Ser Glu 
65 70 75 80 

Lys Gin lie Thr Ser Gly Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu 
85 90 95 

Ser Leu Asn Lys Thr Val Pro Ser Thr Ser Asn Trp Glu lie Cys Asp 
100 105 110 

Phe lie Thr Lys Gly Asn Thr Leu Val Gly Leu Ser Lys Ser Gly Val 
115 120 125 

Glu Lys Leu Ser Gin Thr Asp His Leu Val Leu Pro Ser Gin Ala Ala 
130 135 140 

Asp Gly Thr Gin Leu lie Gin Val Ala Ser Phe Ala Phe Thr Pro Asp 
145 150 155 160 

Lys Lys Thr Ala lie Ala Glu Tyr Thr Ser Arg Ala Gly Glu Asn Gly 
165 170 175 

Glu lie Ser Gin Leu Asp Val Asp Gly Lys Glu lie lie Asn Glu Gly 
180 185 190 

Glu Val Phe Asn Ser Tyr Leu Leu Lys Lys Val Thr lie Pro Thr Gly 
195 200 205 

Tyr Lys His lie Gly Gin Asp Ala Phe Val Asp Asn Lys Asn lie Ala 
210 215 220 

Glu Val Asn Leu Pro Glu Ser Leu Glu Thr lie Ser Asp Tyr Ala Phe 
225 230 235 240 

Ala His Leu Ala Leu Lys Gin lie Asp Leu Pro Asp Asn Leu Lys Ala 
245 250 255 

lie Gly Glu Leu Ala Phe Phe Asp Asn Gin lie Thr Gly Lys Leu Ser 
260 265 270 

Leu Pro Arg Gin Leu Met Arg Leu Ala Glu Arg Ala Phe Lys Ser Asn 
275 280 285 

His lie Lys Thr lie Glu Phe Arg Gly Asn Ser Leu Lys Val lie Gly 
290 295 300 

Glu Ala Ser Phe Gin Asp Asn Asp Leu Ser Gin Leu Met Leu Pro Asp 
305 310 315 320 

Gly Leu Glu Lys lie Glu Ser Glu Ala Phe Thr Gly Asn Pro Gly Asp 
325 330 335 



Asp His Tyr Asn Asn Arg Val Val Leu Trp Thr Lys Ser Gly Lys Asn 
340 345 350 
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Pro Tyr Gly Leu Ala Thr Glu Asn Thr Tyr Val Asn Pro Asp Lys Ser 

355 360 365 

Leu Trp Gin Glu Ser Pro Glu lie Asp Tyr Thr Lys Trp Leu Glu Glu 
370 375 380 

Asp Phe Thr Tyr Gin Lys Asn Ser Val Thr Gly Phe Ser Asn Lys Gly 
385 390 395 400 

Leu Gin Lys Val Lys Arg Asn Lys Asn Leu Glu lie Pro Lys Gin His 
405 410 415 

Asn Gly Val Thr lie Thr Glu lie Gly Asp Asn Ala Phe Arg Asn Val 
420 425 430 

Asp Phe Gin Asn Lys Thr Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys 
435 440 445 

Leu Pro Ser 'Thr Xle Arg Lys lie Gly Ala Phe Ala Phe Gin Ser Asn 
450 455 460 

Asn Leu Lys Ser Phe Glu Ala Ser Asp Asp Leu Glu Glu lie Lys Glu 
465 470 475 480 

Gly Ala Phe Met Asn Asn Arg lie Glu Thr Leu Glu Leu Lys Asp Lys 
485 490 495 

Leu Val Thr lie Gly Asp Ala Ala Phe His lie Asn His lie Tyr Ala 
500 505 510 

lie Val Leu Pro Glu Ser Val Gin Glu lie Gly Arg Ser Ala Phe Arg 
515 520 525 

Gin Asn Gly Ala Asn Asn Leu lie Phe Met Gly Ser Lys Val Lys Thr 
530 535 540 

Leu Gly Glu Met Ala Phe Leu Ser Asn Arg Leu Glu His Leii Asp Leu 
545 550 555 560 

Ser Glu Gin Lys Gin Leu Thr Glu lie Pro Val Gin Ala Phe Ser Asp 
565 570 575 

Asn Ala Leu Lys Glu Val Leu Leu Pro Ala Ser Leu Lys Thr lie Arg 
580 585 590 

Glu Glu Ala Phe Lys Lys Asn His Leu Lys Gin Leu Glu Val Ala Ser 
595 600 605 

Ala Leu Ser His lie Ala Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp 
610 615 620 

Glu Gin Phe Asp Asn Lys Val Val Val Lys Thr His His Asn Ser Tyr 
625 630 635 640 



Ala Leu Ala Asp Gly Glu His Phe lie Val Asp Pro Asp Lys Leu Ser 
645 650 655 
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Ser Thr Met lie Asp Leu Glu Lys lie Leu Lys Leu lie Glu Gly Leu 
660 665 670 

Asp Tyr Ser Thr Leu Arg Gin Thr Thr Gin Thr Gin Phe Arg Asp Met 
675 680 685 

Thr Thr Ala Gly Lys Ala Leu Leu Ser Lys Ser Asn Leu Arg Gin Gly 
690 695 700 

Glu Lys Gin Lys Phe Leu Gin Glu Ala Gin Phe Phe Leu Gly Arg Val 
705 710 715 720 

Asp Leu Asp Lys Ala lie Ala Lys Ala Glu Lys Ala Leu Val Thr Lys 
725 730 735 

Lys Ala Thr Lys Asn Gly Gin Leu Leu Glu Arg Ser lie Asn Lys Ala 
740 745 750 

Val lieu Ala Tyr Asn Asn Ser Ala lie Lys Lys Ala Asn Val Lys Arg 
755 760 765 

Leu Glu Lys Glu Leu Asp Leu Leu Thr Gly Leu Val Glu Gly Lys Gly 
770 775 780 

Pro Leu Ala Gin Ala Thr Met Val Gin Gly Val Tyr Leu Leu Lys Thr 
785 790 795 800 

Pro Leu Pro Leu Pro Glu Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp 
805 810 815 

Lys Ser Gly Lys Leu lie Tyr Ala Leu Asp Met Ser Asp Thr lie Gly 
820 825 830 

Glu Gly Gin Lys Asp Ala Tyr Gly Asn Pro lie Leu Asn Val Asp Glu 
835 840 845 

Asp Asn Glu Gly Tyr His Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr 
850 855 860 

Glu Gly Leu Asp lie Lys Thr lie Leu Asn Ser Lys Leu Ser Gin Leu 
865 870 875 880 

Thr Ser lie Arg Gin Val Pro Thr Ala Ala Tyr His Arg Ala Gly lie 
885 890 895 

Phe Gin Ala lie Gin Asn Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro 
900 905 910 

Lys Pro Gly Met His Ser Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn 
915 920 925 

Ser Lys Asp Arg Gly Leu Gin Ser His Pro Lys Thr Asn Arg Gly Arg 
930 935 940 

His Ser Ala lie Leu Pro Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr 
945 950 955 960 
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Gly lie Leu Gly Tyr Thr Ser Val Ala Leu Leu 
965 970 



<210> 7 
<211> 971 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 7 

Leu Val Lys Glu Pro lie Leu Lys Gin Thr Gin Ala Ser Ser Ser lie 
15 10 15 

Ser Gly Ala Asp Tyr Ala Glu Ser Ser Gly Lys Ser Lys Leu Lys lie 
20 25 30 

Asn Glu Thr Ser Gly Pro Val Asp Asp Thr Val Thr Asp Leu Phe Ser 
35 40 45 

Asp Lys Arg Thr Thr Pro Glu Lys lie Lys Asp Asn Leu Ala Lys Gly 
50 55 60 

Pro Arg Glu Gin Glu Leu Lys Ala Val Thr Glu Asn Thr Glu Ser Glu 
65 70 75 80 

Lys Gin lie Thr Ser Gly Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu 
85 90 95 

Ser Leu Asn Lys Thr Val Pro Ser Thr Ser Asn Trp Glu lie Cys Asp 
100 105 110 

Phe lie Thr Lys Gly Asn Thr Leu Val Gly Leu Ser Lys Ser Gly Val 
115 120 125 

Glu Lys Leu Ser Gin Thr Asp His Leu Val Leu Pro Ser Gin Ala Ala 
130 135 140 

Asp Gly Thr Gin Leu lie Gin Val Ala Ser Phe Ala Phe Thr Pro Asp 
145 150 155 160 

Lys Lys Thr Ala lie Ala Glu Tyr Thr Ser Arg Ala Gly Glu Asn Gly 
165 170 175 

Glu lie Ser Gin Leu Asp Val Asp Gly Lys Glu lie lie Asn Glu Gly 
180 185 190 

Glu Val Phe Asn Ser Tyr Leu Leu Lys Lys Val Thr lie Pro Thr Gly 
195 200 205 

Tyr Lys His lie Gly Gin Asp Ala Phe Val Asp Asn Lys Asn lie Ala 
210 215 220 

Glu Val Asn Leu Pro Glu Ser Leu Glu Thr lie Ser Asp Tyr Ala Phe 
225 230 235 240 



Ala His Leu Ala Leu Lys Gin lie Asp Leu Pro Asp Asn Leu Lys Ala 
245 250 255 
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lie Gly Glu Leu Ala Phe Phe Asp Asn Gin lie Thr Gly Lys Leu Ser 
260 265 270 

Leu Pro Arg Gin Leu Met Arg Leu Ala Glu Arg Ala Phe Lys Ser Asn 
275 280 285 

His lie Lys Thr lie Glu Phe Arg Gly Asn Ser Leu Lys Val lie Gly 
290 295 300 

Glu Ala Ser Phe Gin Asp Asn Asp Leu Ser Gin Leu Met Leu Pro Asp 
305 310 315 320 

Gly Leu Glu Lys lie Glu Ser Glu Ala Phe Thr Gly Asn Pro Gly Asp 
325 330 335 

Asp His Tyr Asn Asn Arg Val Val Leu Trp Thr Lys Ser Gly Lys Asn 
340 345 350 

Pro Ser Gly Leu Ala Thr Glu Asn Thr Tyr Val Asn Pro Asp Lys Ser 
355 360 • 365 

Leu Trp Gin Glu Ser Pro Glu lie Asp Tyr Thr Lys Trp Leu Glu Glu 
370 375 380 

Asp Phe Thr Tyr Gin Lys Asn Ser Val Thr Gly Phe Ser Asn Lys Gly 
385 390 395 400 

Leu Gin Lys Val Lys Arg Asn Lys Asn Leu Glu lie Pro Lys Gin His 
405 410 415 

Asn Gly Val Thr lie Thr Glu lie Gly Asp Asn Ala Phe Arg Asn Val 
420 425 430 

Asp Phe Gin Asn Lys Thr Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys 
435 440 445 

Leu Pro Ser Thr lie Arg Lys lie Gly Ala Phe Ala Phe Gin Ser Asn 
450 455 460 

Asn Leu Lys Ser Phe Glu Ala Ser Asp Asp Leu Glu Glu lie Lys Glu 
465 470 475 480 

Gly Ala Phe Met Asn Asn Arg lie Glu Thr Leu Glu Leu Lys Asp Lys 
485 490 495 

Leu Val Thr lie Gly Asp Ala Ala Phe His lie Asn His lie Tyr Ala 
500 505 510 

lie Val Leu Pro Glu Ser Val Gin Glu lie Gly Arg Ser Ala Phe Arg 
515 520 525 

Gin Asn Gly Ala Asn Asn Leu lie Phe Met Gly Ser Lys Val Lys Thr 
530 535 540 



Leu Gly Glu Met Ala Phe Leu Ser Asn Arg Leu Glu His Leu Asp Leu 
545 550 555 560 
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Ser Glu Gin Lys Gin Leu Thr Glu lie Pro Val Gin Ala Phe Ser Asp 

565 570 575 

Asn Ala Leu Lys Glu Val Leu Leu Pro Ala Ser Leu Lys Thr lie Arg 
580 585 590 

Glu Glu Ala Phe Lys Lys Asn His Leu Lys Gin Leu Glu Val Ala Ser 
595 600 605 

Ala Leu Ser His lie Ala Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp 
610 615 620 

Glu Gin Phe Asp Asn Lys Val Val Val Lys Thr His His Asn Ser Tyr 
625 630 635 640 

Ala Leu Ala Asp Gly Glu His Phe lie Val Asp Pro Asp Lys Leu Ser 
645 650 655 

Ser Thr Tie Val Asp Leu Glu Lys lie Leu Lys Leu lie Glu Gly Leu 
660 665 670 

Asp Tyr Ser Thr Leu Arg Gin Thr Thr Gin Thr Gin Phe Arg Asp Met 
675 680 685 

Thr Thr Ala Gly Lys Ala Leu Leu Ser Lys Ser Asn Leu Arg Gin Gly 
690 695 700 

Glu Lys Gin Lys Phe Leu Gin Glu Ala Gin Phe Phe Leu Gly Arg Val 
705 710 715 720 

Asp Leu Asp Lys Ala lie Ala Lys Ala Glu Lys Ala Leu Val Thr Lys 
725 730 735 

Lys Ala Thr Lys Asn Gly Gin Leu Leu Glu Arg Ser lie Asn Lys Ala 
740 745 750 

Val Leu Ala Tyr Asn Asn Ser Ala lie Lys Lys Ala Asn Val Lys Arg 
755 760 765 

Leu Glu Lys Glu Leu Asp Leu Leu Thr Gly Leu Val Glu Gly Lys Gly 
770 775 780 

Pro Leu Ala Gin Ala Thr Met Val Gin Gly Val Tyr Leu Leu Lys Thr 
785 790 795 800 

Pro Leu Pro Leu Pro Glu Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp 
805 810 815 

Lys Ser Gly Lys Leu lie Tyr Ala Leu Asp Met Ser Asp Thr lie Gly 
820 825 830 

Glu Gly Gin Lys Asp Ala Tyr Gly Asn Pro lie Leu Asn Val Asp Glu 
835 840 845 



Asp Asn Glu Gly Tyr His Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr 
850 855 860 
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Glu Gly Leu Asp lie Lys Thr lie Leu Asn Ser Lys Leu Ser Gin Leu 
865 870 875 880 

Thr Ser lie Arg Gin Val Pro Thr Ala Ala Tyr His Arg Ala Gly lie 
885 890 895 

Phe Gin Ala lie Gin Asn Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro 
900 905 910 

Lys Pro Gly Thr His Ser Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn 
915 920 925 

Ser Lys Asp Arg Gly Leu Gin Ser Asn Pro Lys Thr Asn Arg Gly Arg 
930 935 940 

His Ser Ala lie Leu Pro Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr 
945 950 955 960 

Giy lie Lea Giy Tyr Thr Ser 'V^ai Ala Leu Leu 
965 970 



<210> 8 
<211> 969 
<212> PRT 

<213> Streptococcus pyogenes 
<400> 8 

Val Lys Glu Pro lie Leu Lys Gin Thr Gin Ala Ser Ser Ser lie Ser 
15 10 15 

Gly Ala Asp Tyr Ala Glu Ser Ser Gly Lys Ser Lys Leu Lys lie Asn 
20 25 30 

Glu Thr Ser Gly Pro Val Asp Asp Thr Val Thr Asp Leu Phe Ser Asp 
35 40 45 

Lys Arg Thr Thr Pro Glu Lys He Lys Asp Asn Leu Ala Lys Gly Pro 
50 55 60 

Arg Glu Gin Glu Leu Lys Ala Val Thr Glu Asn Thr Glu Ser Glu Lys 
65 70 75 80 

Gin He Asn Ser Gly Ser Gin Leu Glu Gin Ser Lys Glu Ser Leu Ser 

85 90 95 

Leu Asn Lys Arg Val Pro Ser Thr Ser Asn Trp Glu He Cys Asp Phe 
100 105 110 

He Thr Lys Gly Asn Thr Leu Val Gly Leu Ser Lys Ser Gly Val Glu 
115 120 125 

Lys Leu Ser Gin Thr Asp His Leu Val Leu Pro Ser Gin Ala Ala Asp 
130 135 140 



Gly Thr Gin Leu He Gin Val Ala Ser Phe Ala Phe Thr Pro Asp Lys 
145 150 155 160 
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Lys Thr Ala lie Ala Glu Tyr Thr Ser Arg Ala Gly Glu Asn Gly Glu 

165 170 175 

lie Ser Gin Leu Asp Val Asp Gly Lys Glu lie lie Asn Glu Gly Glu 
180 185 190 

Val Phe Asn Ser Tyr Leu Leu Lys Lys Val Thr lie Pro Thr Gly Tyr 
195 200 205 

Lys His lie Gly Gin Asp Ala Phe Val Asp Asn Lys Asn lie Ala Glu 
210 215 220 

Val Asn Leu Pro Glu Ser Leu Glu Thr lie Ser Asp Tyr Ala Phe Ala 
225 230 235 240 

His Leu Ala Leu Lys Gin lie Asp Leu Pro Asp Asn Leu Lys Ala lie 
245 250 255 

Gly Gia Leu Ala Phe Phe Asp Asn Gin lie Thr Gly Lys Leu Ser Leu 
260 265 270 

Pro Arg Gin Leu Met Arg Leu Ala Glu Arg Ala Phe Lys Ser Asn His 
275 280 285 

lie Lys Thr lie Glu Phe Arg Gly Asn Ser Leu Lys Val lie Gly Glu 
290 295 300 

Ala Ser Phe Gin Asp Asn Asp Leu Ser Gin Leu Met Leu Pro Asp Gly 
305 310 315 320 

Leu Glu Lys lie Glu Ser Glu Ala Phe Thr Gly Asn Pro Gly Asp Asp 
325 330 335 

His Tyr Asn Asn Arg Val Val Leu Trp Thr Lys Ser Gly Lys Asn Pro 
340 345 350 

Tyr Gly Leu Ala Thr Glu Asn Thr Tyr Val Asn Pro Asp Lys Ser Leu 
355 360 365 

Trp Gin Glu Ser Pro Glu lie Asp Tyr Thr Lys Trp Leu Glu Glu Asp 
370 375 380 

Phe Thr Tyr Gin Lys Asn Ser Val Thr Gly Phe Ser Ser Lys Gly Leu 
385 390 395 400 

Gin Lys Val Lys Arg Asn Lys Asn Leu Glu lie Pro Lys Gin His Asn 
405 410 415 

Gly Val Thr lie Thr Glu lie Gly Asp Asn Ala Phe Arg Asn Val Asp 
420 425 430 

Phe Gin Asn Lys Thr Leu Arg Lys Tyr Asp Leu Glu Glu Val Lys Leu 
435 440 445 



Pro Ser Thr lie Arg Lys lie Gly Ala Phe Ala Phe Gin Ser Asn Asn 
450 455 460 
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Leu Lys Ser Phe Glu Ala Ser Asp Asp Leu Glu Glu lie Lys Glu Gly 
465 470 475 480 

Ala Phe Met Asn Asn Arg lie Glu Thr Leu Glu Leu Lys Asp Lys Leu 
485 490 495 

Val Thr lie Gly Asp Ala Ala Phe His lie Asn His lie Tyr Ala lie 
500 505 510 

Val Leu Pro Glu Ser Val Gin Glu lie Gly Arg Ser Ala Phe Arg Gin 
515 520 525 

Asn Gly Ala Asn Asn Leu lie Phe Met Gly Ser Lys Val Lys Thr Leu 
530 535 540 

Gly Glu Met Ala Phe Leu Ser Asn Arg Leu Glu His Leu Asp Leu Ser 
545 550 555 560 

Glu Gin Lys Gin Leu Thr Glu lie Pro Val Gin Ala Phe Ser Asp Asn 
565 570 575 

Ala Leu Lys Glu Val Leu Leu Pro Ala Ser Leu Lys Thr lie Arg Glu 
580 585 590 

Glu Ala Phe Lys Lys Asn His Leu Lys Gin Leu Glu Val Ala Ser Ala 
595 600 605 

Leu Ser His lie Ala Phe Asn Ala Leu Asp Asp Asn Asp Gly Asp Glu 
610 615 620 

Gin Phe Asp Asn Lys Val Val Val Lys Thr His His Asn Ser Tyr Ala 
625 630 635 640 

Leu Ala Asp Gly Glu His Phe lie Val Asp Pro Asp Lys Leu Ser Ser 
645 650 655 

Thr lie Val Asp Leu Glu Lys lie Leu Lys Leu He Glu Gly Leu Asp 
660 665 670 

Tyr Ser Thr Leu Arg Gin Thr Thr Gin Thr Gin Phe Arg Asp Met Thr 
675 680 685 

Thr Ala Gly Lys Ala Leu Leu Ser Lys Ser Asn Leu Arg Gin Gly Glu 
690 695 700 

Lys Gin Lys Phe Leu Gin Glu Ala Gin Phe Phe Leu Gly Arg Val Asp 
705 710 715 720 

Leu Asp Lys Ala He Ala Lys Ala Glu Lys Ala Leu Val Thr Lys Lys 
725 730 735 

Ala Thr Lys Asn Gly Gin Leu Leu Glu Arg Ser He Asn Lys Ala Val 
740 745 750 



Leu Ala Tyr Asn Asn Ser Ala He Lys Lys Ala Asn Val Lys Arg Leu 
755 760 765 
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Glu Lys Glu Leu Asp Leu Leu Thr Gly Leu Val Glu Gly Lys Gly Pro 
770 775 780 

Leu Ala Gin Ala Thr Met Val Gin Gly Val Tyr Leu Leu Lys Thr Pro 
785 790 795 800 

Leu Pro Leu Pro Glu Tyr Tyr lie Gly Leu Asn Val Tyr Phe Asp Lys 
805 810 815 

Ser Gly Lys Leu lie Tyr Ala Leu Asp Met Ser Asp Thr lie Gly Glu 
820 825 830 

Gly Gin Lys Asp Ala Tyr Gly Asn Pro lie Leu Asn Val Asp Glu Asp 
835 840 845 

Asn Glu Gly Tyr His Ala Leu Ala Val Ala Thr Leu Ala Asp Tyr Glu 
850 855 860 

Gly Leu Asp lie Lys Thr lie Leu Asn Ser Lys Leu Ser Gin Leu Thr 
865 870 875 880 

Ser lie Arg Gin Val Pro Thr Ala Ala Tyr His Arg Ala Gly He Phe 
885 890 895 

Gin Ala He Gin Asn Ala Ala Ala Glu Ala Glu Gin Leu Leu Pro Lys 
900 905 910 

Pro Gly Thr His Ser Glu Lys Ser Ser Ser Ser Glu Ser Ala Asn Ser 
915 920 925 

Lys Asp Arg Gly Leu Gin Ser Asn Pro Lys Thr Asn Arg Gly Arg His 
930 935 940 

Ser Ala He Leu Pro Arg Thr Gly Ser Lys Gly Ser Phe Val Tyr Gly 
945 950 955 960 

He Leu Gly Tyr Thr Ser Val Ala Leu 
965 



<210> 9 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

gtagtcaccc accatatgga agtttttag 



<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 





26 



<220> 

<223> Description of Artificial Sequence: Primer 



<400> 10 

ttttttcttt gcggccgcag ttattagt 
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<210> 11 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

ggggatccca cccacaatca gg 22 



<210> 12 
<211> 28 
<212> DNA 

<213> Artificial Secjuence 
<220> 

<223> Description of Artificial Sequence: Primer 



<210> 13 
<211> 21 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Signal peptide 
<400> 13 

Met Lys Lys His Leu Lys Thr Val Ala Leu Thr Leu Thr Thr Val Ser 
15 10 15 

Val Val Thr His Asn 
20 



<210> 14 
<211> 6 
<212> PRT 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organism: Anchoring motif 
<220> 

<221> MOD RES 



<400> 12 

ggttgtcgac agtaaagcaa cgctagtg 
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<222> (3) 

<223> Any amino acid 
<220> 

<221> MOD_RES 
<222> (6) 

<223> Any amino acid 



<400> 14 

Leu Pro Xaa Thr Gly Xaa 
1 5 



